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and a measure of prior flight experience in a regression-weighted pilot aptitude composite. Since 1993, neither the BAT hardware nor software has been updated. The original hardware consisted of a 386-based computer, monochrome monitor, two ruggedized control sticks, and a specialized response keypad (Carretta & Ree, 1993) . As with all aptitude tests, it is desirable to update test content at regular intervals. This is done to keep test content current and avoid potential problems such as test compromise. In the case of computer-based tests, it is also desirable to update hardware and software to avoid problems with normal wear to the system (e.g., calibration of control sticks, functioning of input devices) and to take advantage of improvements to computer hardware and software.
Several critical issues have been identified regarding the development of a replacement for the BAT and update to the PCSM model. These include: 1) development and validation of a BAT replacement test, 2) development of a PCSM replacement model, and 3) operational implementation of the new test battery and development of supporting documentation.
Development and Validation of a BAT Replacement Test

Initial Development and Validation
AETC/SAS developed a candidate replacement battery for the BAT called the Test of Basic Aviation Skills (TBAS). The experimental TBAS battery consisted of nine cognitive, perceptual, and psychomotor subtests. These were: 1) 3-Digit Listening (3DIG), 2) 5-Digit 
TBAS Incremental Validity
Ree ( Although results of these studies are encouraging, they should be viewed as preliminary.
The TBAS is intended to be used as component of an updated PCSM model. Scores from the AFOQT and biographical data (e.g., previous flying experience) will serve as a baseline, as these data are available independent of TBAS. In order to be included in a revised PCSM model, the TBAS scores must demonstrate incremental validity beyond the AFOQT and flying experience.
The purpose of this study was to examine the incremental validity of TBAS scores when used in conjunction with the AFOQT composite scores and previous flying experience.
METHOD
Participants
Participants were 994 USAF pilot trainees who attended SUPT T-37 training. All had completed the AFOQT in order to apply for an officer commissioning program and for pilot training. Participants completed the TBAS after they had already been accepted into SUPT.
Their TBAS scores had no effect on qualification for pilot training. The sample was predominantly male (95.0%) and White (89.5%). The T-37 graduation rate was 88.7%.
Measures
The predictors used were the AFOQT composite scores, a previous flying experience score, and scores from the TBAS subtests.
Air Force Officer Qualifying Test
The AFOQT is a paper-and-pencil multiple aptitude test battery used for officer commissioning and aircrew training qualification. Forms 0 through Ql/Q2 consist of 16 subtests that are combined to form five composite scores: Verbal (V), Quantitative (Q), Academic
Aptitude (AA = V + Q), Pilot (P), and Navigator-Technical (N-T) (Carretta & Ree, 1996) . Forms Q1/Q2 were used during this study.
AFOQT Forms S 1/S2 were operationally implemented in July 2005. With their implementation, five of the 16 subtests were removed. However, Forms Si /$2 retained the factor structure and operational composites of the previous forms (Gould & Shore, 2003; Skinner & Alley, 2002) .
Previous Flying Experience
A previous flying experience score contributes to the Pilot Candidate Selection Method (PCSM) score implemented in 1993 (Carretta, 2000) . Flying hours are recorded using an unequal interval scale.
Test of Basic Aviation Skills
The TBAS is a computer-administered cognitive and perceptual-motor test battery designed to measure pilot aptitude. It was developed as a replacement for the Basic Attributes Test (BAT; Carretta & Ree, 1993) . The TBAS battery consists of 8 subtests.
Three Digit Listening Test (3DIG).
During this test, a series of numbers and letters are presented via headphones. Examinees are instructed to press a trigger on a control stick when any of three identified numbers (i.e., targets) are presented and to not respond to others (i.e., nontargets). Performance is based on response accuracy where examinees are given credit for correct responses and penalized for incorrect responses. For example, an examinee may be instructed to respond when they hear a 0, 3, or 6. If they hear "Y R Z 9 F C X 2 B 3 E 7 6 J" they should click the trigger immediately after hearing the number 3 and immediately after hearing the number 6.
Five Digit Listening Test (5DIG)
. This is the same as the Three Digit Listening Test except in this test the examinee is instructed to respond to five identified numbers.
Airplane Tracking Test (ATT). This compensatory tracking task measures the ability to track a moving target in two dimensions (horizontal and vertical). The image of an airplane and
crosshairs appear on the computer screen. The examinee's task is to keep the crosshairs centered on the airplane. The difficulty of the task varies. Examinees are scored on how accurately they track the airplane.
Horizontal Tracking Test (HTT).
This compensatory tracking task measures the ability to track a moving target on a horizontal axis. The image of an airplane and a box appear on the computer screen. The airplane moves left and right across the screen at various speeds that the examinee cannot control. Examinees are instructed to use rudder pedals to keep the airplane inside the box for as long as possible. Performance is based on how accurately examinees track the airplane.
Airplane Tracking and Horizontal Tracking Test (AHTT). This test requires examinees
to simultaneously perform the ATT and HTT tracking tasks. Examinees manipulate the control stick to target an airplane moving in two dimensions while simultaneously manipulating the rudder pedals to target an airplane moving along a horizontal axis. Performance is based on how accurately both airplanes (targets) are tracked.
Airplane Tracking, Horizontal Tracking, and Three Digit Listening Test (AHTT3) . In this test, examinees are required to simultaneously perform the ATT, HTT, and 3DIG tasks. The control stick is used to target an airplane moving in two dimensions as in ATT, the rudder pedals to target an airplane moving along a horizontal axis as in HTT, and the trigger on the control stick to respond to the 3-Digit Listening (3DIG) task. Performance is based on tracking accuracy. Performance is based on tracking performance and response speed and accuracy to the emergency situations.
UA V Test (UA V).
An airplane is shown flying on the computer screen with its direction indicated and a map of the ground view. Examinees are asked to identify map locations. For example, the examinee may be told the airplane is flying NE and to identify the south parking lot. Performance is based on speed and accuracy of response.
SUPT Performance
Two SUPT performance criteria were examined. The first was a dichotomous T-37 pass/fail score, scored 1 for graduates and 0 for eliminees. The second criterion was T-37 Final Score which was a weighted composite of T-37 daily flying average, check flight average, and academic average.
TBAS Apparatus
The TBAS software was hosted on a 2. 
Analyses
Several analyses were performed to examine the relations between the test scores and SUPT performance. Descriptive statistics (means, standard deviations) and correlations were examined. Relations among the TBAS scores were examined to determine the utility of creating composite scores that combined scores across TBAS subtests.
The data were corrected for the effects of range restriction due to prior selection for officer commissioning and pilot training. This was done to provide a better estimate of the relations among the tests scores and training criteria.
Next, several regression models were developed to examine the predictive utility of the AFOQT composites, flying experience, and the TBAS subtests versus SUPT performance. To begin, a baseline pilot candidate selection model was developed to determine the predictive utility of currently available operational scores (AFOQT and flying experience). Subsequent regression models examined whether TBAS scores incremented the validity of this baseline model. All analyses used a .05 Type I error rate. Regressions were performed using both the observed correlations and the correlations after correction for range restriction (Lawley, 1943; Ree et al., 1994) . The regressions involving the T-3-7 pass/fail criterion also were corrected for dichotomization of the criterion (Cohen, 1983) . Table 2 summarizes the correlations between the test scores and SUPT training criteria.
RESULTS AND DISCUSSION
Means and Standard Deviations
Correlations below the diagonal are observed values; those above the diagonal were corrected for range restriction using the multivariate method (Lawley, 1943; Ree, Carretta, Earles, & Albert, 1994 ) and the RANGEJ software (Johnson & Ree, 1994) . Upon examination of the correlations, it was decided to create three TBAS composites that combined scores across subtests (AHTTSR2, AHTTSR3, and AHTTSR5).
Clearly, the observed correlations are downwardly biased due to the effects of range restriction caused by prior selection for officer commissioning and pilot training based in part on applicants' AFOQT scores. For example, the observed correlation between the AFOQT Pilot composite and the SUPT training criteria were .193 for the dichotomous T-37 pass/fail score and .217 for the T-37 Total Score. After correction for range restriction, the correlation between the AFOQT Pilot composite and T-37 training criteria were .305 and .337 respectively.
Regression Analyses
Next, a baseline pilot selection model was developed that used only AFOQT composite scores and previous flying experience. Tables 3 and 4 As shown in Table 3 , using the uncorrected (observed) data, Model 1 was significantly related to the T-37 pass/fail criterion (R = 0.208, p < .01). Using the range-restriction corrected data, the multiple R increased to .312 and increased further to .451 when the data were corrected for both range restriction and the dichotomization (Cohen, 1983) Table 3 , Model 16). At first glance, it seems that TBAS could be scaled back as test administration could be limited to the UA V Test (UAV) and the Airplane Tracking, Horizontal Tracking, and Five Digit Listening Test (AHTT5) . However, it should be noted that AHTT5 builds on several previous tests that provide the opportunity to practice one or more of the AHTT5 component tasks. That is, prior to testing on the Airplane Tracking, Horizontal Two possible alternatives to Model 16 are to use only the TBAS UAVNC score along with the baseline scores (Model 11) or to identify another TBAS score that is almost as incremental as AHTT5, but would not require administering so many of the TBAS subtests. Table 5 summarizes the results of several alternate regression models. Model 1 (new baseline) included the AFOQT-P, AFOQT-Q, FLYHRS, and UAVNC scores. Models 2-6 examined the incremental validity gained by adding other TBAS scores to Model 1. As shown in Table 5, If Model 5 were adopted as the new PCSM model, it would be necessary to administer four TBAS subtests (ATT, HTT, AHTT, and UAV). Similar regression analyses conducted using the T-37 Total Score criterion indicated that none of the additional TBAS scores (ATTSR, HTTSR, AHTTSR, AHTTSR2, or AHTSR3)
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incremented the new baseline model. See Table 6 for a summary of these analyses.
Additional Pre-Implementation Issues Ree (2003b) identified several issues that should be addressed prior to operational implementation of TBAS in order to be in compliance with common test standards (American Psychological Association, 1999) . Some of these were development of supporting documentation (test manual), subgroup analyses (subgroup norms, examination of test bias and adverse impact), and the development of test-retest norms and policy.
Work is currently in progress to re-host the TBAS on a new computer system that will administer the test battery via the internet (Strickland, 2004) . Prior to operational implementation, it will be necessary to conduct an equating study to determine whether the tests administered on the preoperational system and the operational system measure the same psychological constructs, compare the score distributions of the two forms of the tests, and develop equating tables (Carretta & Ree, 1993) . Equating is required so that scores from the operation version of TBAS can be used in pilot candidate selection regression equations developed on the basis of the preoperational form of TBAS.
CONCLUSION
A series of analyses were performed to evaluate the predictive validity of TBAS scores versus SUPT T-37 performance criteria and their incremental validity when used along with other measures of pilot training aptitude (i.e., AFOQT and previous flying experience). Although scores from several TBAS subtests showed predictive validity against T-37 performance, most of these failed to demonstrate incremental validity beyond a baseline pilot candidate selection model that included the AFOQT Pilot and AFOQT Quantitative composites and a measure of previous flying experience. Only the TBAS UAV number correct score demonstrated incremental validity over the baseline model versus both the T-37 pass/fail and the T-37 Total Score criteria. A small additional increment in validity was found for the T-37 pass/fail criterion for a TBAS number of skilled redirects composite score based on either ATT and HTT or on ATT, HTT, and ATTHTT.
